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[Abstract] Auxins represent a major group of phytohormones controlling plant development.
The spatio-temporal regulation of auxin gradients is essential for the initiation, growth and correct development of plant organs. Because auxins and their metabolites occur at trace levels in plant tissue, experiments requiring identification plus their selective and specific quantification can be most conveniently achieved using mass spectrometry (MS) and the associated chromatographic methods. With the advent of appropriate liquid-based ionisation techniques, emphasis has moved from the use of gas chromatography as the sample interface to the MS (GC/MS), with its concomitant need for derivatisation, to the more sensitive liquid chromatography tandem mass spectrometry (LC-MS/MS). We describe an optimized liquid chromatography electrospray-ionisation quadrupole time-of-flight (LC-ESI-QTOF) methodology for the quantification of auxins. While the solvent extraction of young Medicago truncatula (M. truncatula) roots, as described herein, is relatively straightforward, older, woody or oily plant tissues may also be analyzed with appropriate modification to remove interferences and/or enhance extraction efficiency. In our hands, the analytical assay has proved sufficiently sensitive for the quantification of auxins to investigate their roles in various organogenic events, such as root nodulation in M. truncatula. Further increases in sensitivity can be expected with the use of the latest generation of instruments. Table 1 . 13. Samples are subjected to electrospray ionisation in both positive and negative ion polarities (greater instrument sensitivity was achieved for IAA, IBA and IAA-Ala in the positive ion mode. Other auxin metabolites were better detected in the negative ion mode). Optimized electrospray ionisation conditions are described in Table 2 . , whereas the MS/MS mode at 50-1,000 m/z and at an acquisition rate of 3 spectra s -1 (Ng et al., 2015) . Optimized collision energies and signature product ions for individual auxin analytes are listed in Table 3 . Note that these auxin metabolites are targeted in our experiments because they were hypothesized to be present in M. truncatula. For the quantification of auxins in other plant tissues, species or to answer other biological questions, additional auxin or auxin-like compounds could also be targeted using this MS/MS acquisition method. The extraction ion corresponds to the most abundant product ion (quant ion) for each analyte (see Figure 3) . The peak area is divided by extracted quant ion peak area for the internal standard to obtain an area ratio. 20 ng is the concentration of the internal standard added to each root tissue sample. Concentrations are reported on a fresh weight basis, but can also be expressed as dry weight if necessary. 10
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